Purpose Soft tissue sarcomas are a heterogeneous group of rare tumours of mesenchymal origin. Evidence mapping is one of the most didactic and friendly approaches to organise and summarise the range of research activity in broad topic fields. The objective of this evidence mapping is to identify, describe and organise the current available evidence about therapeutic interventions on soft tissues sarcomas. Methods We followed the methodology of global evidence mapping. We performed a search of the PubMed, EMBASE, The Cochrane Library and Epistemonikos to identify systematic reviews (SRs) with or without meta-analyses published between 1990 and March 2016. Two independent literature reviewers assessed eligibility and extracted data. Methodological quality of the included systematic reviews was assessed using AMSTAR. We organised the results according to identified PICO questions and used tables and a bubble plot to display the results. Results The map is based on 24 SRs that met eligibility criteria and included 66 individual studies. Three-quarters were either observational or uncontrolled clinical trials. The quality of the included SRs was in general moderate or high. We identified 64 PICO questions from them. The corresponding results mostly favoured the intervention arm. Conclusions This evidence mapping was built on the basis of SRs, which mostly included non-experimental studies and were qualified by the AMSTAR tool as of moderate quality. The evidence mapping created from PICO questions is a useful approach to describe complex and huge clinical topics through graphical media and orientate further research to fulfil the existing gaps. However, it is important to delimitate the steps of the evidence mapping in a pre-established protocol.
Introduction
Soft tissues sarcomas (STS) are a group of rare tumours of mesenchymal origin, with an estimated incidence of 4.74 per 100,000 adults per year in Europe [1] [2] [3] , whilst in children they represent 7-10% of all childhood cancers [4] . The research on STS poses some challenges due to the heterogeneity and rarity of the cases, a broad range of classification into the different subtypes and the tendency to pool sarcoma subtypes to show the outcomes [5] . In addition, access to summarised, comprehensive and updated information in this clinical field is limited.
Poor access to good research evidence is the most reported barrier to make well-informed clinical decisions [6, 7] . New, faster and emerging strategies have been launched to overcome those difficulties [8] . Evidence mapping is one of the most didactic and friendly approaches to organise and summarise the range of research results
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in very extensive areas, allowing to systematically characterise the evidence, identify gaps in knowledge and prioritise new research questions. This strategy can be the first approach to conduct a further systematic review or to provide a framework to inform policy development [9] [10] [11] [12] .
The goal of this evidence mapping is to identify, describe and organise the current available evidence about therapeutic interventions on sarcomas. Due to the vast diversity of sarcoma types, the results were split into two groups: gastrointestinal stromal tumour (GIST) and soft tissues sarcomas (STS). In a previous paper, we reported the results corresponding to GIST [13] .
Methods
We carried out an evidence map according to the methodology of Global Evidence Mapping (GEM) [10] and adding some new components: an exhaustive search strategy and the assessment of methodological quality of the included systematic reviews (SRs). We divided the process into four stages, the two first stages have been described widely elsewhere [13] .
Setting the boundaries and context of the evidence map:
To frame our mapping project, we consulted the 2013 World Health Organization (WHO) classification [14] and the relevant clinical practise guidelines (CPG), combined with the consultation to an experienced oncologist in the field. We selected SRs that evaluated therapeutic interventions in patients diagnosed with STS, which included either experimental or non-experimental studies. We excluded studies focused on Kaposi sarcoma and/or Ewing's tumours because of their unique biological characteristics and management [15, 16] . 2. Search and selection of systematic reviews:
We carried out a highly sensitive search strategy in PubMed, EMBASE, The Cochrane Library, and Epistemonikos databases from 1990 to November 2016. The detailed search strategies are listed in Online Resource 1.
Data analysis:
We defined a data extraction tailored form to register the main characteristics and quality of the included SRs. We tested this form to ensure consistency among reviewers in a pilot study with 20% of the eligible SRs. Two independent literature reviewers extracted data (MB, NM). Discrepancies were solved by discussion with a third author (AL). We included all types of treatment regardless of whether it was being used or not in the current clinical practice. We collected data according to three levels: (a) General characteristics from SRs: authors, year of publication, type of SR (with or without meta-analysis), objective, search strategy design and number of included studies, type and number of patients included, and quality of the systematic review. The quality of included SR was evaluated by two independent reviewers (MB, NM) using the AMSTAR tool. Discrepancies were discussed and solved with a third author (AL). We obtained AMSTAR scores by summing one point for each item rated as "yes" and no points for items rated as "no", "can´t answer" and "not applicable", resulting in an overall score ranging from 0 to 11. SRs were grouped in three categories: 0-3 points (low quality), 4-7 points (moderate quality) and 8-11 points (high quality) [17] . (b) Assessment of the clinical questions within the SRs:
we elaborated PICO questions (specifying its four key components: population, intervention, comparison and outcomes) based on SR objectives and eligibility criteria.
The PICOs were grouped into three main clinical scenarios: localised disease, advanced disease and specific STS subtypes (uterine, retroperitoneal sarcomas and other rare specific subtypes). We then retrieved details about the participants' characteristics (e.g. adult population or children, type of sarcoma, localisation of tumours); the intervention and its referent when existing (e.g. type of intervention and its control group broadly categorised as chemotherapy, surgery, radiotherapy and others); characteristics of the intervention; and comparison; and the outcomes. For descriptive purposes, we also classified the conclusions reported by the authors of the included studies into five categories: "inconclusive", "no effect", "harmful", "probably beneficial" and Table 1 Classification of the conclusions according to results reported by authors "Inconclusive": direction of results differed across or within reviews due to conflicting results or limitations of individual studies "No effect": the conclusions provided evidence of no difference between intervention and comparator "Harmful": the conclusions were reported as clearly indicative of a harmful effect "Probably beneficial": the conclusions did not claim for firm benefits despite the reported positive treatment effect "Beneficial": the conclusions reported a clear beneficial effect without major concerns regarding the supporting evidence 1 3
"beneficial" (see Table 1 for further detail of the criteria followed for this categorisation). This classification does not represent any formal evaluation of the interventions' effectiveness.
(c) Characteristics of other research questions addressed in the SRs, here considered as secondary PICOs: we defined as secondary those research questions that had all the elements of the PICO question, but the conclusions about the direction of the effect were barely described in the article. We extracted the same information described above for the main research question.
Based on the PICO format, we summarised the synthesizing findings for each included review in: (1) in the x-axis, there is the rating of authors conclusions as "beneficial", "probably beneficial", "harmful", "no effect" and "inconclusive" (they were further described in the data extraction section); (2) in the y-axis, the AMSTAR assessment is shown; and (3) we displayed the bubble size proportionally to the number of individual studies included in the SR. Each bubble is also a pie graph which represents with a black bold line the proportion of RCTs included in the respective SR.
Results
We retrieved 1791 records once duplicates were removed. In total, 143 articles were deemed potentially relevant by at least one reviewer and, therefore, the full text was obtained. A total of 41 citations fulfilled the eligibility criteria, of which 24 SRs referred to STS and the remaining 17 SRs to GIST. A flowchart is detailed in Fig. 1 . The reasons for exclusion of the 102 reviews publications are detailed in Online resource 2.
Characteristics and quality of systematic reviews at least one [28, 29, 31-34, 37, 38] . The total number of patients analysed in the SRs ranged from 216 to 6467, all of them being adults.
According to the evaluated treatment, 13 SRs appraised chemotherapy therapies [15, 18, 21, 25-27, 30-32, 37-39] ; 5 SRs evaluated radiotherapy interventions [19, 22, 23, 33, 36] ; 2 SRs assessed surgical interventions [24, 34] ; 1 SR assessed a combination of surgery (cytoreduction) plus intraperitoneal chemotherapy [28] ; and finally 3 SRs assessed a therapy at the forefront named isolated limb perfusion (ILP) [20, 29, 35] .
Thirteen SRs assessed interventions with a curative intention [19, 20, 22-24, 27, 29, 32-36, 40] , whereas in the other 11 the interventions was palliative [15, 18, 21, 25, 26, 28, 30, 31, [37] [38] [39] .
The most reported outcome was overall survival, where only 3 SRs did not report this outcome [24, 29, 35] ; followed by response rate, which was informed in 13 SRs [15, 20, 21, 25-27, 29, 34-39] ; progression-free survival and local or distant recurrence rate were described in nine reviews [19, 20, 22-24, 28, 32, 36, 40] , whereas quality of life was appraised only in four SRs [15, 21, 27, 28] . Furthermore, 18 reviews [15, 18-22, 25-31, 35-39] informed about adverse events.
Based on AMSTAR scores, the quality of the included SRs was moderate to high, as seen in Fig. 2 . The major drawbacks were: not detailing the included and excluded studies, not declaring potential conflicts of interest, not evaluating the likelihood of publication bias and not assessing the risk of bias of individual studies. The characteristics of the included SRs are reported in Table 2 .
PICO questions identified in systematic reviews
We retrieved 51 PICO questions from the SRs about STS, whose main characteristics are detailed in Online resource 3. According to the STS clinical stage, the PICOS were classified to encompass the full spectrum of the disease, from initial stages to metastatic disease, in the following eight clinical scenarios:
Patients with localised resectable STS (First line): Four
SRs [19, 32, 33, 40] were identified with a total of 27 RCTs and 32 observational studies, which addressed three different therapeutic options within this scenario. Two SRs compared different regimens of adjuvant chemotherapy [32, 40] mainly based in doxorubicin or doxorubicin plus ifosfamide with surgery. Adjuvant chemotherapy was considered by the authors as "probably beneficial" in one SR and as "inconclusive" in another SR.
One SR compared adjuvant radiotherapy [33] with surgery and its authors qualified this intervention as "probably beneficial". Another SR compared neoadjuvant radiotherapy [19] with surgery, and as stated in the conclusion, the authors considered this intervention as "probably beneficial". Evidence mapping is detailed in Fig. 3 In general, the combined schemes were considered by authors as "harmful", "no effect" and "inconclusive" depending on the different regimens assessed. Evidence mapping is detailed in Fig. 4 .
Four SRs [18, 30, 31, 37] compared dose-intensive chemotherapy by autologous bone marrow support, stem cell transplantation or growth factor with standard-dose chemotherapy. Two of them in patients diagnosed of rhabdomyosarcoma [18, 30] . In general, the results were stated by the authors as "harmful" and "inconclusive". Evidence mapping is detailed in Fig. 5 .
3. Patients with unresectable, locally advanced STS of the extremities: Three SRs [20, 29, 35] evaluated the use of hyperthermic isolated limb perfusion (ILP) in these patients. In total, 4 RCTs were included, 9 non-controlled trials, and 38 observational studies. In general, the authors considered the results as "probably beneficial" and "inconclusive". Evidence mapping is detailed in Fig. 5 . 4. Patients with locally advanced STS after failure of prior anthracyclines and ifosfamide (Second line): Two SRs [15, 39] included 7 RCTs, 3 non-controlled trials and 94 observational studies addressing four different therapeutic options in this scenario. One SR compared pazopanib versus placebo, and the authors considered pazopanib as "probably beneficial". Gemcitabine plus dacarbazine was compared with dacarbazine alone in one SR, in which the authors considered combination as "inconclusive". Trabectedin was compared with standard treatment in another SR, and the conclusion was stated as "inconclusive". In this same SR, two different doses of trabectedin (1.5 mg three times per week versus 0.58 weekly) were compared. The authors considered that the use of higher doses of trabectedin as "probably beneficial". Evidence mapping is detailed in Fig. 5 . 5. Patients with endometrial stromal sarcoma localised:
One SR [34] including one RCT, one non-controlled trial and 84 observational studies evaluated three different therapeutic options in this population. The addition of lymphadenectomy to hysterectomy with salpingec-
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tomy, as well as ovarian sparing was qualified as "no effect" by the authors. Adjuvant radiotherapy was compared to surgery; this intervention was considered as "probably beneficial". Evidence mapping is detailed Fig. 6 . 6. Patients with advanced, recurrent or metastatic uterine sarcomas: Three SRs [25, 26, 34] , including four RCTs, 25 non-controlled trials and 84 observational studies addressed mainly two therapeutic options in this scenario. Combination chemotherapy was compared with a single chemotherapy agent in two SRs [25, 26] . Combination chemotherapy was considered as "no effect", "inconclusive" and "probably beneficial", depending on the subtype of uterine sarcoma and the different regimens used. Adjuvant hormonal therapy was compared with surgery in one SR, where adjuvant hormonal therapy was qualified as "probably beneficial". Evidence mapping is detailed in Fig. 6 . In total, two non-controlled trials and 33 observational studies were included. The results were evaluated by the authors and considered as "probably beneficial" and "no effect" depending on different regimens assessed. Evidence mapping is detailed in Fig. 7 . 8. Special entities: Two comparisons were evaluated in patients with radiation-associated angiosarcoma within one SR [23] . Surgery plus radiotherapy was considered as "probably beneficial" compared with surgery alone, and surgery plus chemotherapy was considered as "no effect" compared with surgery alone.
In patients with dermatofibrosarcoma protuberans Mohs, micrographic surgery was considered as "probably beneficial" compared with wide local excision in one SR [24] . Finally, in patients diagnosed with peritoneal sarcomatosis the addition to intraperitoneal chemotherapy to cytoreduction was considered as "no effect" in one SR [28] .
Discussion
Currently, there are several options to perform rapid systematic reviews to assess the effects of interventions among which are: rapid reviews, scoping review, evidence mapping, etc. The decision about the type to use should be selected depending on the topic, time for conduction and resources. In contrast, evidence mapping is a new methodological systematic approach whose purpose is to identify gaps in the existing knowledge and prioritise further research in very broad fields by displaying it in a friendly format. [9] . Its potential advantages include summarizing and displaying large quantity of information in an efficient and friendly way. As a part of an evidence mapping project about sarcomas, we identified, described and organised the current available evidence about soft tissue sarcomas. In a previous paper, we reported the evidence mapping on gastrointestinal stromal tumours (GIST) [13] , and now we focus on soft tissue sarcomas. We found 24 SRs including 279 individual studies. Same as described in the evidence maps for GIST, the majority of studies retrieved for STS (85%) were also non-randomised controlled trials (observational studies, or non-controlled, or non-randomised clinical trials), and in all but one the control group was placebo. For this reason, the evidence base in this area is weak, as non-experimental designs include information about treatment effects which may probably be biased or unreliable [41] . For instance, although some clinical practice guidelines (CPGs) recommend the combination of doxorubicin and ifosfamide as the most effective first-line chemotherapy for patients with locally advanced unresectable and/or metastatic STS [42] , the authors of two SRs report this option as "inconclusive". Likewise, one recent randomised controlled trial published did not observe any effect on overall survival and its use would only be justified if the specific therapeutic goal is tumour shrinkage [43] .
Furthermore, CPGs recommend pazopanib as second-line chemotherapy in patients with advanced STS after failure of prior anthracyclines and ifosfamide [4, 44, 45] . However, the unique SR that addresses this issue reported this intervention as "probably beneficial" based on a single RCT where the control group was placebo [15] .
According to our results, the majority of SRs addressed palliative treatments and only four SRs included quality of life as an outcome [15, 21, 27, 28] , meanly because the majority of primary studies did not measure this outcome. Due to the fact that palliative care seeks the prevention and relief of suffering derived from pain and other physical problems, which in turn may positively affect quality of life, it is outstanding that most studies do not include this outcome to provide a comprehensive perspective of treatment effect. On the other hand, this outcome is essential to distinguish between treatments which have an effect on symptoms, but not necessarily equal impact over quality of life. Therefore, it should be measured in all studies conducted in sarcomas patients [46] .
Our evidence maps used a new format to display the results graphically in order to facilitate the understanding and interpretation of them and make them user friendly. However, it should be noted that some graphs (bobble plots) included treatments that are not currently used, or are used only in specific clinical settings. For instance, it was the case for the bubble plot number two (different schemes of doxorubicin in patients with locally advanced unresectable and/or metastatic STS were plotted). In consequence, this graphic format itself does not inform about the best treatment option, but allows us to display the history of treatment along time.
Hence, clinical experience is needed to identify the clinical utility and implications of it. The overall quality of SRs applying the AMSTAR criteria was moderate to high. Nervertheless, as we detected in the GIST mapping, there are some domains that are less frequently reported: the reporting of excluded studies (only 4 studies out of 24 did it), the methods used to combine the findings of studies (7 out 24 did it), and the assessment of publication bias (3 out 24 did it).
Strengths
Although several methodologies have been proposed, we selected the one widely used and incorporated new components to make the tool more useful.
Although the evidence mapping methodology does not usually describe the type and quality of included studies, our mapping provided this type of information, which will eventually facilitate stakeholders to take a decision of the most suitable design in future research and identify the quality of the evidence in which clinical decisions are based.
We used the PICO format to organise the available information and describe the results applied to more specific scenarios according to current clinical practice. We believed that this approach is appropriate in clinical settings as it gives a better understanding and clarity to the description of the results. However, it is essential to define the PICOs from the beginning of the project, that is, since the protocol was designed. We also considered essential to include an expert on the topic and a methodologist as well, to improve and include the relevant perspectives in the analysis, presentation of results, discussion and conclusions.
The results of evidence mapping should ideally be displayed graphically, to synthesise the information in a friendly format. We considered that according to the amount the information is available it is important to define what type of specific graphic format is more illustrative. In fields where a huge amount of information is available, the bubble plots are a good option.
Limitations
As in the mapping of GIST we faced some limitations. Firstly, our SRs search was done in 2016, but their respective study searches were conducted in 2014 or earlier. Therefore, we have not detected other studies that may publish but are not included in the systematic reviews. Nevertheless, we are confident that these limitations would not substantially modify our results bearing in mind that the aim is to identify the gaps in the knowledge instead of supporting clinical decisions. In relation to this point, we considered that is important to establish what is the best type of study design to do the evidence maps (randomised controlled trial and/or observational studies), taking into account the subject of study, the time to do the mapping, and the objective of mapping the evidence (define the research gap to propose a research question or to conduct a SR). Secondly, as aforementioned in the GIST mapping, a drawback of this methodology is that it solely organises and describes the evidence as reported by the respective authors. Hence, some results could be described as beneficial even if they are based on non-experimental studies or low quality evidence. For this reason, this is not an appropriate tool for making clinical decision in health care.
Conclusions
This evidence mapping was built on the basis of SRs, which mostly included non-experimental studies and were qualified by the AMSTAR tool as of moderate quality. The evidence mapping created from PICO questions is a useful approach to describe complex and huge clinical topics through graphical media and orientate further research to fulfil the existing gaps. However, is important to delimitate the steps of the evidence mapping in a pre-established protocol.
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